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Summary Of The Invention 

The present invention is directed to an apparatus and process for 

dispersing isocyanate-terminated polyurethane prepolymers in water. The 

apparatus comprises: ~-

5 a) at least one reaction vessel containing a water dispersible~ 

terminated polyurethane prepolyme5iWff1GR-IS-lletbli83E~~ 
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pi:eaast ef; 

1) 

2) 

at least one supply vesse51eataiaiag at l@ast eac eem.peYad 

stteh as r.'tltHer, erganie materials aae iaorgaais m.aterials;l 

at least one dynamic mixezxwhich has a pitched blade turbine 

within a draft tub~l9-l;eaeEa,t&i!*ffi-H:~~MH:tt!ttredl't'(')­

pr.ovide: 

1) 

2) an average tip speed great an about 100 meters/min.; 

3) · nit volume input less than about 

4) esidence time of at least about 10-seconds; 

eb\) at least one finishing vesse5"tr·fiereia tae eispersiefl: is ftiftaer 

25 FHSt@a te Wl+R. a \':cater sasca pelyurctaaa@ 1:1rea polym:e4· 

30 

• The invention is further characterized by a process for dispersing 

~~ated polyurethane prepolymers, comprising the steps of: 

a) combining an aqueous solution pf ei:gaais aaa iaergftftie 

i:agreeiest4with at least one water dispersible isocyanate­

terminated polyurethane prepolymer to fonn a materials 

mixture; 

3 

SUBSTITUTE SHEET (RULE 26) 



W097/10273 PCT/US96/14445 

5 

15 

20 

25 

b) 

2) an average power per unit volume input le 

0.60 watts/cu.cm.; 

3) an average residence time of 

with 

4) t about 5-passes through the mixing 

zone; 

5) age flow rate greater than about 30 liters/hours; 

~ 0- 'ti--
transferring the dispersion te etkast eRe finishing vessel~ 

& Jn•·=t~ td.-... . 
comple~ the '9e~at&'Hastiea te fo~ a water-based . 

c) 

polyurethane-urea polymeiJ 

Surprisingly, the inventive apparatus and process generates uniform 

prepolymer di~persions using extended residence ti~es and low~r energy per 

unit volume input. 

Brief Description Of The Drawings 

Figure 1 is a side fragmentary view, in partial cross-section, of a axial 

flow dynamic mixer used in the apparatus and process of the invention. 

Figure 2 is a schematic diagram of an apparatus of the invention. 

·Detailed Description Of The Invention 

The present invention is directed to an apparatus and process for' 

dispersing NCO-tenninated polyurethane prepolymers. The apparatus is a 

turbine mixer which has a pitched blade turbine within a draft tube. The 

turbine mixers, which generate axial flow within the mixing vessel, can be 

configured to provide a lower energy per unit volume, extended residence 

30 times and multiple passes through the mixing zone. Such mixers have proven 

useful for processing prepolymers which are difficult to disperse in water. 
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tr . . 
~ ~paratus for dispersing isocyanate-tenninated polyurethane 

prepolymers comprising: 

a) at least one reaction vessel containing a water dispersible 

isocyanate-tenninated polyurethane prepolymer; 
-----~----~--~ 
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3. 

4. 

b) at least one supply vessel; 

c) at least one supply conduit system; 

d) at least one dynamic mixer which has a pitched blade turbine 

within a draft tube; and 

at least one finishing vesse1'.) 
• 

reaction product of: 

a) 

b) 

at least one polyisocyanate; and 

at least one isocyanate reactive 

substituted with at least one hydro 
... 

n said polyisocyanatc is selected from the 

group consisting of ar atic polyisocyanates, cyclic aliphatic 

polyisocyanates, omatic polyisocyanates and mixtures thereof. 

A polyisocy ate mixture as described in Claim 2, comprising a 

olyisocyanate. 

5. Ah' aered polyisocyanate as described in Claim 4, including 

. 
~ ~ (AiiR~paratus as described in Claim 1, wherein said supply vessel 

contains at least one compound selected from the group consisting of 

amines, antioxidants, biocides, coalescing aids, coloring agents, 

defoamers, dispersed pigments, emulsifiable waxes, fillers, fire 

retardant agents, fungicides, ionic and/or nonionic emulsifiers, natural 

polymer dispersions, non-polyurethane based emulsifiab!e synthetic 

resins, organic co-solvents, perfume-like materials, plasticizers, 
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sequestering agents, UV stabilizers, wate~, wetting agents and their 

mixtiires thereof. ~ ~ 
A . CM• • .i:q r;.. . . ,..,. .· .. : . . . 

~pparatus es e~eeet tft Claim ~wherein said supply conduit 

is comprised of pipes; ~ ~ A}f;" ..&-;c O\M.-~ 

~~paratus ~bes iS Claim~ wherein said ~=-ials can be 

transferred with at least one pump selected from the group consisting 

of piston pumps, gear pumps, centrifugal pumps, diaphragm pumps, 

lobe pumps, progressive c~vity pumps, peristaltic pumps, screw pumps 

and vane pumps. .,t;..,._::_ - ~ (4:e-c.~~~e..- te..rlh~ncc.~ --p--r- v--;r-rr~ pofJv.re,.~ pNpo~ ~ ~ 
A process fo{fRc?i:cpai:atioR of water based pe1;•1:1r@tl:iaae l:lt=eB 

~C"'- "..r, M-v~ ~ pi;tc..fut \tec..te. 'tAw-~"1te. W'\.tkc:.,. °'"" 
pel;rm11'4 witl\oynamic mixe~ compffsing the steps of: .l.rwft i:c.lte 

a) combining an aqueous solution··ie effl~5iftf!-e'!Hef~Mte-

b) 

defoamers, dispersed pigments ulsifiable waxes, fillers, fire 

retardant agents, fungicid , 10nic and/or nonionic emulsifiers, 

etic resins, organic co-solvents, perfume-like 

lasticizers, sequestering agents, UV stabilizers and 

.wcllU!~ij!Sle;awith at least one water dispersible isocyanate­

terminated polyurethane prepolymer: to form a materials 

mixture; 
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13; 

14. 
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to provide an average residence time 

rein said mixer is configured 

t least about 10-seconds. 

or Claim 9, wherein said mixer is configured 

out 5-passes through the mixing zone. 

::> 

1 O M..' A process a=edta Claim~,~herein said materials are 

15 

transferred with at least one pump selected from the group consisting of 

centrifugal pumps, diaphragm pumps, lobe pumps, gear pumps, peristaltic 

pumps, piston pumps and progressive cavity pumps, screw pumps and vane 
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